Study of gastro-intestinal helminths of scavenging chickens in four rural districts of Amhara region, Ethiopia
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Materials and methods

Study area
The study was conducted from October 1998 to August 1999. Four woredas (districts) of the Amhara Regional State were selected to conduct a cross-sectional study on gastro-intestinal helminths of poultry. These districts included Kallu, with an altitude of less than 1,500 metres above sea level (masl), Ambassel and Mecha with an altitude between 1,500 and 2,500 masl, and Dessie Zuria with an altitude of over 2,500 masl, representing lowland midland and highland regions, respectively.
Animals
A total of 267 male and female chickens (both apparently healthy and sick) were bought on market days from selected markets in the selected woredas. The chickens were then transported to Bahir Dar Regional Veterinary Laboratory in the case of Mecha woreda, and to Kombolcha Regional Veterinary Laboratory for the other woredas.
Examination procedure
Thorough clinical examination of each chicken was performed. The chickens were then euthanised and evisceration was undertaken. The alimentary canal, from the oesophagus down, was separated from the other organs and removed from the body cavity. The alimentary canal from each chicken was then opened, from the oesophagus to the rectum, and including both caecal tubes.
All worms visible to the naked eye were removed using thumb forceps. All the adult worms were identified directly under the stereomicroscope using the characteristics described by Soulsby (11) and Troncy (13) . Scrapings were also taken from the mucosae of the upper, middle and lower intestine and caecum, and examined under the microscope.
Variations in the prevalence of gastro-intestinal helminths in relation to the different agro-ecological zones were analysed using the Chi-square statistics.
Results
From the total of 267 chickens examined in this study, 243 (91.01%) were found to be infected with gastro-intestinal helminths. The highest infection rate (97.85%) was observed in the chickens examined from Kallu woreda, representing lowland regions. A relatively lower prevalence of infection (74.47%) occurred at Dessie Zuria woreda, which represents highland areas (Table I) .
With regards to the number of species of parasite per chicken, most chickens (197 or 73.78%) were harbouring between two and six species of helminth, as detailed in Table II .
Analysis of the percentage distribution of helminths indicated that the prevalence of gastro-intestinal helminths varied significantly (P < 0.01) between the different agro-ecological zones. According to the percentage distribution of each species of helminth recovered, the highest percentage of infection was due to Raillietina tetragona (122 chickens; 45.69%) followed by Amoebotaenia sphenoides (108 chickens; 40.45%), Ascaridia galli (95 chickens; 35.58%) and Raillietina echinobothrida (69 chickens; 25.84%) (Table III) .
Discussion
The present study disclosed an overall high prevalence of gastro-intestinal helminths (91.01%) in chickens in four woredas of the Amhara Regional State, Ethiopia. This indicates the importance of gastro-intestinal helminths in poultry farming in the region. The high prevalence of cestodes and nematodes in local chickens is associated with indiscriminate scavenging behaviour. Statistical analysis of the results revealed a significant difference (P < 0.01) between the prevalence rates of internal helminth parasites in the different agro-ecological zones. This indicates that the number of local chickens infested by gastro-intestinal helminths is highly influenced by agro-ecology. At higher altitudes, colder temperatures and a lower level of infestation are observed. This may be because the extreme low temperatures of the highland areas inhibit the development and survival of the early infective larval stages and hence limit access to the intermediate or final hosts. Hence, the free larval stage of the gastro-intestinal helminths has difficulty in surviving the colder environmental conditions of the highland areas of Tebasit at Dessie Zuria woreda, whereas the warmer temperatures of the lowland areas create conducive conditions for the survival and transmission of the parasites.
The most prevalent cestode recorded in the area was Raillietina tetragona (45.69%). This prevalence is higher than that previously reported in different parts of the country, namely 26.32% in and around Addis Ababa (2), 34.0% in and around Bahir Dar (4), 30.91% in and around Dire Dawa (6) and 22.34% in Arsi zone (5).
In a previous study, R. echinobothrida was found to affect 48.94% of the chickens in Arsi zone (5), a higher rate than that observed in the present study (25.84%). These differences in the prevalence rate of cestodes could be attributed to the differences in the prevailing environmental conditions at the time of sampling.
Although cestodes in poultry are known to cause retarded growth, enteritis, diarrhoea, haemorrhages and hypovitaminosis B, heavy infections may also be associated with mortality in young birds and the loss of egg production in laying chickens. Furthermore, R. tetragona is considered to be harmful to chickens (11) .
Cystic forms of R. echinobothrida were observed on the serosa of the intestinal tract, abdomen and lungs, which may interfere with the normal functioning of the organs.
Davainea proglottina, considered to be the most pathogenic species, was recorded at very low prevalence, and hence may have no pathogenic significance.
Nematodes
The most prevalent nematode in this study was A. galli (35.58%), which was also considered by previous workers to be the most widespread parasite infecting local chickens in Ethiopia (2, 4, 5, 6, 8, 12).
The rate of infection by A. galli was higher in the lowland and midland areas compared to the highlands. These variations could be due to differences in local environmental conditions, which support larval development and facilitate transmission.
Infestation with A. galli causes reduction in the growth rate and weight loss, which may be related to damage to the intestinal mucosa (10). The parasite was sometimes observed in the abdominal cavity after penetrating the intestinal lumen. This may be accompanied by damage to the intestinal wall, leading to blood loss and secondary infection which could result in loss of weight and reduced production. Ascaridia galli significantly affects the health of chickens by sharing the feed consumed by the host, thus causing stunted growth and reduced egg and meat production (7). All the above studies indicated that ascaridiosis is a significant parasitosis of local chickens in Ethiopia, hence firm measures should be undertaken to control this economically important parasite.
Heterakis gallinarum was detected in the caecal tubes of 17.28% of chickens. Although Gordon and Jordan ascribed little pathology to this caecal worm (7), experimental infection has caused reductions in body weight gain and feed efficiency (1).
Cheilospirura hamulosa and Capillaria spp. were the least prevalent nematodes, present in 0.75% and 0.53% of the chickens sampled, respectively.
Dyspharynx spiralis was observed forming nodules in the mucosa of the proventriculus. The mucosa in which the parasites were embedded showed reddening and thickening. Experimental infection with D. spiralis was reported to have negative effects on body weight gain, sexual maturity, feed efficiency and egg production (7). No trematodes were encountered in this study, although trematodes such as Prothogonimus spp. are known to cause inflammation of the oviduct in laying hens, resulting in the formation of abnormal eggs (11) .
In this study, the majority of the local chickens (73.78%) were carrying between two and six different species of parasite. In a country such as Ethiopia, in which traditional management systems constitute approximately 99% of the production systems, and almost all the chickens are infected by one or more parasitic helminths, the impact of these helminths on local poultry should not be underestimated. Therefore, further large-scale studies may be required to devise appropriate prevention and control methods, with improved management systems. 
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